were breast fed for longer than 1 month. Eczema was more commonly reported among girls and hay fever among boys. The prevalence of hay fever decreased sharply between social classes I and V, increased with maternal age up to the early 30s, and was lower in children whose mothers smoked during pregnancy. Neither condition varied significantly with birth weight. When adjusted for these factors, the relative odds of hay fever (1986 v 1974) increased from 2.23 (2.05 to 2.43) to 2.40 (2.19 to 2.63). Similarly, the relative odds of eczema rose from 2.02 (1.73 to 2.36) to 2.14 (1.81 to 2.52). Conclusions: Taken together, changes between cohorts in sex, birth weight, birth order, maternal age, breast feeding, maternal smoking during pregnancy, and father's social class at birth did not seem to explain any of the observed rise in the prevalence of hay fever and eczema. However, correlates of these factors which have changed over time may still underlie recent increases in allergic disease.
Introduction
The risk of developing eczema and hay fever in childhood is reported to be increasing in many countries, including Great Britain. 1 Evidence for such a change in Great Britain has come from studies of schoolchildren, 2 3 consultation rates in general practice, 4 and follow up studies of the 1946, 1958, and 1970 birth cohorts. 5 A recent comparison of the 1958 and 1970 cohorts at the age of 16 showed a near doubling in the reported period prevalence of both hay fever and eczema between 1974 and 1986. 6 There were also increases between cohorts in the proportions of teenage mothers, bottle fed babies, firstborn children, mothers smoking in pregnancy, and low birthweight babies, 6 all factors which have been implicated in the aetiology of allergic disease. [7] [8] [9] [10] [11] [12] [13] We investigated these social and perinatal variables further in relation to hay fever and eczema and their possible role in the increasing prevalence of these diseases.
Subjects and methods
All children born in England, Wales, and Scotland over the 7 days from 3 to 9 March 1958 and from 5 to 11 April 1970 plus subsequent immigrants with the same dates of birth were followed up at various intervals in the national child development study (1958 cohort) and the British cohort study (1970 cohort). The British cohort study was formerly known as the British births survey at birth, the child health and education study at 5 and 10 years, and Youthscan at 16 years. Data on perinatal and social factors including father's social class, 14 15 maternal smoking during pregnancy, birth weight, and maternal age and parity were collected by midwives at birth in both studies. Information on the duration of breast feeding was obtained from parental interviews at age 7 in the 1958 cohort and age 5 in the 1970 cohort. 16 17 Both cohorts were studied extensively at age 16, when interviews with parents contained a question relating to the general health of the child in the previous 12 months. The phrasing of this question in the two studies was almost identical, being: "Has the study child [teenager in the 1970 cohort] suffered in the past 12 months from any of the following ...?" which included hay fever or allergic rhinitis and eczematous rashes.
Logistic regression models containing a parameter to adjust for cohort were fitted by sas 18 to examine the association between hay fever, eczema, and potential risk factors. Whether changes in the distributions of these potential risk factors between cohorts could explain the observed doubling in the parental reporting of these diseases was investigated by looking at changes in the cohort parameter after the inclusion and exclusion of such factors from the logistic model.
When assessing response rates the population for each study was taken to be all children whose parents contributed information at birth minus stillbirths and early neonatal deaths ( < 7 days) plus subsequent participating immigrants and late traces. Calculated in this way, response may be slightly underestimated as populations do not exclude later deaths and emigrations.
Results

Subjects
Information on the parental reporting of hay fever and eczema at 16 was available for 11 195 subjects (62%) from the 1958 cohort and 9387 subjects (54%) from the 1970 cohort. In both cohorts response rates were similar for subjects with and without a previous report of symptoms (table 1) . However, for the 1970 cohort response rates were slightly lower for boys than for girls and for manual than for non-manual social classes. For the 1958 cohort they were slightly lower for social class I (table 1) . Complete data on hay fever, eczema, sex, birth weight, parity, maternal age, duration of breast feeding, maternal smoking during pregnancy, and father's social class were available for 8460 children from the 1958 cohort and 7104 children from the 1970 cohort.
Prevalence data
The prevalence of hay fever over a 12 month period was 12.0% (1348/11195) in the 1958 cohort and 23.3% (2183/9387) in the 1970 cohort. 6 The prevalence of eczema was 3.1% (350/11195) and 6.4% (599/9387) respectively. 6 These estimates changed little when weighted for possible response bias due to sex and social class (weighted prevalence estimates: 12.2% and 23.3% for hay fever; 3.2% and 6.2% for eczema). Basic tabulations of unweighted prevalence by risk factors are presented for each cohort in table 2.
Risk factors for hay fever
After adjustment for cohort and other potential risk factors (table 3) , the prevalence of hay fever over a 12 month period was higher for boys than girls (odds ratio 1.19 (95% confidence interval 1.09 to 1.29); P < 0.001) and lower for mothers who smoked during pregnancy (odds ratio 0.87 (0.79 to 0.95); P < 0.01). There were significant trends (P < 0.001) with decreasing birth order, increasing duration of breast feeding, increasing maternal age, and higher social class. The odds of hay fever were 40% lower for social class V compared with social class I, nearly three times higher for a firstborn child compared with a child born fifth or more in line, and 20% higher for breast fed babies ( > 1 month dura- tion) than for bottle fed babies. The association with maternal age seemed to reach a plateau by the early 30s, with the odds of hay fever about 60% higher for children born to mothers in their 30s and 40s than for those born to teenage mothers. The associations with social class, birth order, and breast feeding differed between cohorts (P < 0.001, P < 0.01, P < 0.05 respectively in tests for a statistical interaction), with steeper trends being observed among children from the 1958 cohort. The association with smoking during pregnancy also differed significantly, with odds ratios of 0.77 and 0.93 for children born in 1958 and 1970 respectively.
Risk factors for eczema
The prevalence of eczema over a 12 month period was lower for boys than girls (odds ratio 0.6 (0.51 to 0.70); P < 0.001). Like hay fever, eczema was associated with decreasing birth order (P < 0.05) and increasing duration of breast feeding (P < 0.05), although the trend with birth order was not as steep or well defined. For eczema no significant differences in associations between cohorts were detected.
Investigating increase in prevalence
On the basis of the 15 564 children with complete information on potential risk factors, the prevalence odds ratios between cohorts (1986 v 1974) were 2.02 (1.73 to 2.36) for eczema and 2.23 (2.05 to 2.43) for hay fever. After adjustment for sex, birth weight, birth order, maternal age, duration of breast feeding, maternal smoking during pregnancy, and father's social class at birth the relative increase in the odds of eczema rose slightly, giving an adjusted odds ratio of 2.14 (1.81 to 2.52). The relative increase in the odds of hay fever also rose, giving an adjusted odds ratio of 2.40 (2.19 to 2.63). Thus changes over time in the distributions of the potential risk factors listed did not seem to explain any of the relative increase in the prevalence odds of eczema and hay fever between the 1958 and 1970 cohorts (table 4).
Discussion
Is atopy increasing?
This comparison of data from two national British cohorts shows about a twofold increase in the reported 12 month period prevalence of hay fever and eczema at the age of 16, 6 and this increase is broadly consistent in magnitude with evidence from other British studies. [2] [3] [4] These trends may be due in part to changes in the reporting and consulting behaviour of parents and in the labelling of disease by general practitioners. 5 19 20 However, increases in the prevalence of skin prick positivity reported in west London between 1974 and 1988 and increases in the prevalence of IgE antibodies to specific allergens in Japanese schoolchildren between 1978 and 1991 point to increases in allergic sensitisation, suggesting a more fundamental rise in the prevalence of atopy. 19 21 It is therefore important to try to identify factors which may have contributed to the increase, and several factors, including maternal age, 8 breast or bottle feeding, 12 birth order, 7-11 birth weight, 6 7 and maternal smoking 13 have been implicated.
Perinatal and social factors
Evidence in support of a negative association between birth order and both hay fever and eczema has come from studies of skin prick tests, 9 10 as well as other follow up studies of the 1958 and 1970 cohorts. 7 11 This association might have arisen because a child with a larger number of siblings is at greater risk of infection, and early childhood infections might reduce the risk of atopic disease. 11 The finding of a positive rather than a negative association between breast feeding and atopic disease has also been reported in other follow up studies of the birth cohorts 5 8 and is in line with results from other studies. 9 22 The possibility that mothers with a history of atopic disease are more likely to breast feed goes against the interaction found in our current comparison. This interaction indicated a more pronounced association in the 1958 cohort than the 1970 cohort, whereas studies suggesting a beneficial effect of breast feeding among infants at high risk of allergy were not published until after 1958. 8 Maternal smoking during pregnancy was negatively rather than positively associated with hay fever, which is in agreement with studies using skin prick testing in German and Norwegian schoolchildren 10 23 but not with other studies. 13 The results may simply reflect a tendency for mothers with a history of atopy to avoid smoking. 8 23 The relation between maternal age and hay fever was an increasing trend that seemed to plateau by the early 30s. This relation was in contrast to the negative association between maternal age and parental reported asthma or wheezy bronchitis, or both, at age 16 in our previous analysis of the combined birth cohorts, 6 and it may be confounded, at least in part, by the number of younger siblings. In the 1958 cohort, however, self reported hay fever at the age of 23 was positively associated with maternal age after adjustment for certain factors, including the number of older and younger children in the household at age 11. 8 The positive trend for hay fever prevalence with increasing social class has already been reported within the 1958 and 1970 cohorts. 7 8 20 Eczema ascertained by school medical officers showed a similar association in the 1958 cohort. 20 This suggests a true association rather than reporting bias. 8 20 Explaining the increase in prevalence Changes between cohorts in terms of birth order and social class, and in the case of eczema in sex and maternal age, were associated with slight increases in prevalence odds, the largest of which was for birth order, which seemed to explain 2.3% of the relative increase in the odds of reported eczema and 4.2% of the relative increase in the odds of reported hay fever (table 4) . These changes were, however, more than outweighed by a reduction in the proportion of breast fed babies from 69% in 1958 to 38% in 1970 (table 2), which, combined with a positive association between breast feeding and disease, seemed to explain a 21% decrease in the odds of reported hay fever and a 15% decrease in the odds of reported eczema (table 4) . Taken together, changes in the distributions of sex, maternal age, breast feeding, maternal smoking during pregnancy, father's social class at birth, and birth order did not seem to explain any of the relative increase in the prevalence odds of hay fever and eczema between the 1958 and 1970 birth cohorts. Other factors to change between cohorts included ambient concentrations of environmental pollutants. In recent years concern has focused on the possible relation between allergic disease and air pollution from both heavy industry and car exhausts. 24 Between 1960 and 1970 emissions of black smoke in the United Kingdom decreased but emissions of sulphur dioxide and oxides of nitrogen increased by about 7% and 24% respectively. 25 Air pollution at birth and its association with reports of allergic symptoms are currently being investigated in the 1958 cohort.
The distribution of social class differed little between the 1958 and 1970 cohorts (table 2) . However, what is being measured by social class and other markers of social factors including maternal age, birth order, breast feeding, and maternal smoking during pregnancy may have changed over time, with differences between categories in terms of risk becoming less distinct. This idea is supported by the finding of significant interactions, which suggest steeper trends and larger associations in the 1958 cohort. Thus, factors that are related to social class, maternal age, birth order, breast feeding, and maternal smoking and which have changed over time may still explain the apparent increase in atopic disease in Great Britain and elsewhere and deserve particular attention.
